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  Sir,—





  I have taken the liberty of dedicating this little work to you. It treats of a subject on which I have made many experiments and collected many observations in Belgium and in Holland. I have carefully weighed the conflicting evidence of some distinguished observers, and the conclusion arrived at is, that this conflict has arisen partly from a want of due care in making the observations, partly from the extreme difficulty accompanying all inquiries in which physiology and pathology, health and disease, are necessarily involved.




  In the course of my memoir I have endeavoured to do justice to Holland, esteeming it to be the most remarkable country in the world. I cannot find in the history of any other nation proofs so clear of the beneficial effects of indomitable industry, directed by intelligence, over the welfare and destinies of a people; nowhere do I find evidence so convincing of the great results flowing from the application of practical science to the wants of a people; nowhere do I find to the same extent a sound commercial and political economy, first developed and acted on in Holland, lead so directly to the civilization and welfare of a nation. Those great principles which other nations and other races discussed theoretically and elaborated into systems, the nation of which you are a distinguished citizen, discovered, adopted, applied, and enforced. To Holland, as a nation, belongs eminently the character of practical. Whilst other nations left uncultivated as they found them, or rendered unproductive, the most fertile territories, seemingly unable to turn them to account, the country and people to which you belong compelled the ocean to retire from a barren, unprofitable, and untillable soil, which they converted into a garden; and if ever the great problem of rendering the whole earth habitable for man be solved, I may venture to predict—with all due respect for other nations and other races—that the solution must come from Holland. As it would be presumptuous in me—a humble individual—directly to address a nation, I have ventured to do so indirectly through you. Permit me, therefore, to dedicate this little work to you, as the expression of my personal regard and friendship, and of my deep respect for the nation to which you belong.




  I am, Sir,
 Most respectfully yours,
 The Author.
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  AN INQUIRY




  INTO




  THE ORIGIN AND INTIMATE NATURE




  OF




  MALARIA.




  




  INTRODUCTION.




  In addition to the wide-spread desolating epidemics which appear from time to time, mysterious in their origin, progress, and cessation or disappearance—such, for example, as the plague of Athens, the plague of London in the time of Charles the Second of happy memory, the Indian or Asiatic cholera of modern times, and the disease called influenza, a frequent visitor to Western Europe during the last half-century—there exist localities unceasingly under the influence of a poison inimical to human life. This poison, since it may be so called, is known to haunt the deltas of large rivers, and seems to be always present there; but it is found also, if we may determine its identity by the identity of its deleterious influence on men, in other and very various localities: sometimes it shows itself—and this most commonly—in marshy and fenny countries, where no large rivers exist, at other times by the banks of fresh-water lakes; now it haunts the forest, and now the open plain, where marsh and fen, swamp and decaying vegetation, seem all but absent. As the inhabitants of such localities are especially afflicted with the fevers called intermittent and remittent, it is the most natural thing in the world to ascribe to the locality itself the origin of these diseases. When, however, we attempt to generalize and assign to the same cause in a more concentrated form those terrible fevers which render tropical countries the graves of Europeans, great difficulties arise, and numerous objections, which the best of statisticians, not to mention the simply medical observer, have failed to elucidate and remove. Thus physicians are not agreed as to the identity of the poison under all circumstances, or in other words, demonstrative evidence is still wanting to prove that the cause of fever on the western coasts of Africa is identical with that which has so often in the Antilles destroyed England’s chosen troops, decimated her fleets, crippled her power, annihilated her army, as at Walcheren, and broken up the health of many a sturdy yeoman by the banks of the Scheldt, of the Thames and its tributaries.




  To this poison the term malaria has been applied—a word borrowed from the Italian. This malaria is presumed, whatever it may be, to be the cause (though not exclusively), on evidence almost amounting to a certainty, of the fevers marked by intermissions and remissions; it may also be the cause of the more terrible febrile diseases called the yellow fever, the black vomit, &c., of tropical countries. On this I do not insist. As regards intermitting and remitting febrile affections, we are all but certain that to such localities as I have just alluded to, their origin may be traced, however they may originate elsewhere. A long residence in Holland and Belgium (countries supposed by many to be in an especial manner the hot-bed and active parent of malaria) has enabled me to observe, I trust in an unprejudiced manner, some facts which may have escaped the observation of others. Long resident in that land, on which perished miserably the best equipped army (an army composed of veterans) which ever, perhaps, quitted England for foreign aggression; in that land on which perished the chosen garrisons of the mighty Napoleon; on that spot where they dragged on a miserable existence, or perished in the prime of life; the writer of this essay enjoyed the best of health. Even admitting the full influence of a vigorous constitution, and an innate vitality equal to the neutralization of all malaria, a something must still be ascribed to observation leading him to avoid the hurtful and insalubrious agencies at work around him—agencies ever active, ever seeking to destroy. This information the author has thought might be useful to others, and with this view he submits it to the public.2




  




  

    




    CHAPTER I. MALARIA—ITS SUPPOSED ORIGIN.



  




  Thus stood the question of malaria towards the close of the last century, and for some years afterwards; its existence in certain localities was never questioned—no one pretended to say that the fens of Lincolnshire and of Cambridgeshire, the lowlands of Essex and Kent, the muddy shores of the Scheldt and the Lower Rhine, the delta through which the rapid Rhone finds its way to the Mediterranean, were healthy countries. No one questioned the presence of malaria there, or its power to inflict the plague of intermittent or remittent fever on most strangers and on not a few natives who happened, unfortunately for themselves, to be susceptible of its influence. The poison gave to the Pontine Marshes a world-wide celebrity.




  Again, of the more terrible febrile diseases of tropical climates, it was suspected by many and boldly asserted by most medical men, that to a malaria identical with that of Europe, but more concentrated by high temperature, they owed their origin. Yet no one up to the period I allude to—no physician, at least—had ascribed to neglected drains, ill-conditioned sewers, imperfectly trapped cesspools, overflowing dead-wells, &c., the origin of a malaria much more destructive than the celebrated malaria of fenny or marshy countries, the malaria, if such it really be, equal to the production of that plague, never absent, at times most destructive—the dreadful typhus3 of Western Europe.




  At last one man, a shrewd, intelligent, and influential observer, a man of genius, gave to the whole question a new phasis. Since his day his hypothesis (for we shall presently find that as yet it deserves no better name) has undergone a variety of modifications, as was to be expected, in no way, however, affecting the practical deductions originally drawn from it by its author. A brief history of this curious episode in medicine, honoured by some with the pompous title of “a revolution in sanitary science,” will fitly precede the inquiry on which I am about to enter. Like the small white cloud warning the navigator of the approaching tornado, this hypothesis, from its first appearance as a humble essay in a monthly journal, has repeatedly assumed, by force of circumstances, gigantic dimensions. Of it, as of Rumour, it may be truly said, Vires acquirit eundo: it gathers strength from motion. As is usual in England, a machinery has been tacked to it of a character most heterogeneous, but withal so heavy as already to threaten to surpass endurance—of the truth of which remark no further evidence need be adduced than the modest demand of six millions sterling to depurate or cleanse the Thames of those very materials which, as a first experiment, and by no means an unprofitable one, the Sanitary Board ordered and compelled the inhabitants of London to throw into it. A brief history of this remarkable phasis of sanitary science, as it is called, may prove acceptable to my readers.




  




  

    




    CHAPTER II. THEORIES OF MACCULLOCH.



  




  About thirty years ago, as I have already remarked, one of the most distinguished practical geologists of this or any other country directed his attention to a subject of much greater difficulty than the classification of rocks, and their subdivision into primary, secondary, volcanic, and transition. His object was to discover the origin or cause of those fatal diseases which, under the names of fever, dysentery, plague, rheumatism, &c., render the position of man on the globe so precarious, his life at times so brief, valueless to himself or to others, his prospects so gloomy; in brief, by tracing to its origin, if possible, the active agent of such woes to man, to destroy its fatal influence by practical hygienic measures. In a word, Dr. Macculloch hoped, by discovering the cause, to devise the means either of effectually destroying malaria—using the term, however, in a sense at that time peculiar to himself—or so to mitigate its effects as to render it less destructive to mankind.




  He, an acute and original observer, statistician, and scientific man, properly so called, did not require to be instructed as to the lamentable results which the premature death of millions causes to the surviving relatives—results so eloquently and so correctly depicted by the illustrious Quetelet in his work on Man.4 Of all this he was well aware, and a consciousness of such a condition of humanity, and a firm belief in the opinion that the cause lay in some defect in our social system, remediable by human means, led to those inquiries on which the late Dr. Macculloch based his theory of a universal malaria the cause of most diseases—a theory now adopted in its entirety by a large section of the medical faculty, and by the English Government of the present date.




  The theory or theories of Macculloch,5 as expounded by himself, amounted in fact to this—that a poison, which may be called malaria, is generated by vegetable and animal substances whilst undergoing decomposition or putrefaction, and that to the presence of this poison may be traced most of the diseases afflicting civilized man. In a neglected drain or sewer he saw the cause of typhus, of agues, of skin disease, neuralgias, &c.




  




  These views of Macculloch respecting the origin of malaria and its effects on man, were, when first published, and indeed for many years afterwards, looked on with suspicion by the physicians of that day; they were viewed, in truth, as wildly speculative, and wholly unsupported by facts. This opinion still prevails with many, but they are being rapidly borne down by a host of writers—many, it must not be overlooked, enjoying lucrative official appointments, and who thus have a deep and touching interest in supporting and maintaining the theories of Macculloch. An opportunity will occur in the course of this work of tracing briefly the progress of the mania—for such, to a certain extent, it speedily became—and of assigning the merit or demerit of the movement to those to whom it may be due. Here it is only necessary to allude to it as being in fact the source of all those visionary and Utopian schemes for the entire renovation of the social state of man, alternately advocated or deprecated by a press naturally chiming in with the prevailing public feeling. At times the discussion acquires an almost feverish character—as when, for example, during the present summer, “the river” exhaled an odour more than usually unpleasant; at times it cools down in the presence of a proposal to expend many millions of the public money on some wild, untried scheme, under the superintendence of the very men who deliberately, and despite many warnings, reduced “the river” to its present sad condition—of men who had not the candour or the honesty to admit that, proceeding on the conjectures of Macculloch, they hazarded one of the coarsest experiments ever devised on the health of millions.6 These were the men whose course of action the Registrar-General endeavoured to palliate, on the plausible ground that, although they poisoned the river, the doing so was much less injurious to the inhabitants of London than to suffer the cesspools to continue any longer buried in the earth, although for the most part hermetically sealed! Thus were they permitted in open day to pollute the surface-drains of the metropolis, converting them into sewers—to render the streets and squares impassable—and finally to convert the river itself into a kind of elongated cesspool! This, says the Registrar-General, is an evil of less magnitude than the permitting the cesspools and dead-wells to remain as they were until gradually and cautiously disposed of by other means.




  It were easy to show, were it worth while—1st. How the persons to whom I here allude suffered to be withdrawn from the Thames nearly a half of its natural waters before reaching London; 2nd. How next they converted the healthy surface drains of London and of its environs into odious sewers, ignoring the distinction between drain and sewer, a distinction which the most ignorant of day labourers perfectly understands, and heretofore had uniformly respected; 3rd. How they refused to suffer the suicidal act to proceed gradually and slowly, whereby the river, out of its own natural resources, might and would in time have accomplished its own depuration, but as best suiting their ultimate views, issued compulsory edicts on the inhabitants of this great city to empty into the river, and almost at once, the accumulated excreta of a quarter of a century, such being at least the average age of the contents of the cesspools. Thus was demanded of the river a depurative force at the least twenty times greater than under another system would have been required of it. Lastly, to complete a series of experiments so injurious to the public, but so profitable to individuals, the same party proposes further to deprive the stream of all aid in the purification of its waters, by pouring into the German Ocean the entirety of the water which the natural drainage of London, and the valley in which it stands, contribute to it, together with one-half the waters of the river itself, taken from it above the tide-way for the supply of the capital.




  Thus, by a series of manœuvres, transparent enough to those who have carefully watched the movements for the last twenty years, its inhabitants are now called on at their own expense to remedy the clumsy experiments of those who occupy positions they could not fill in any country but England.7




  Four-and-twenty centuries ago, Hippocrates, the father of medicine, gave to the world his celebrated treatise, de aere, aquis et locis (Περι ὑδατων αερον καὶ τοπων), having for its object an inquiry into the influence of the external world on man’s physical structure and moral nature. To trace the origin of disease to these circumstances, does not seem to have fallen within the scope of his argument; accordingly, it can scarcely be said that any author prior to Macculloch ever considered this matter from a philosophical or physiological point of view, a reason for which may be found, I think, in the absence of a minutely accurate chemical analysis of natural and artificial products. No Ehrenberg had taught mankind the wonders of the living microscopic world of life; even the geology of Macculloch was much behind the profound analyses of the present day. Sober thinking men had rejected the bold speculations of Buffon as to the antiquity of life on the globe, and the demonstrations of the immortal Cuvier were as yet but partially admitted; whilst the theories of Lamark, respecting the vast influence of life in the construction of the crust of the globe, had been suffered quietly to fall into abeyance. Life was thought to be but a recent acquisition by the earth; the Silurian and Cambrian systems of fossils were either unknown or misunderstood. These fossils, at present called “the first stages of this grand and long series of former accumulations,” must, in the nature of things, yield their claims to others which geology will no doubt soon discover, thus rendering more than probable the theory that life and the globe are coeval.




  Placed accidentally in a country usually considered as a focus or centre of that malaria or influence, whatever it may be, which man, correctly, perhaps, esteems as the source and cause of remittent and intermittent fevers, I have thought it might prove a labour of some utility to mankind to test the theoretical opinions to which I have alluded, by an appeal to facts submitted to more refined analyses than were known at the period of their promulgation. Time can only show in how far the views I venture to substitute for those now in vogue fairly represent the truth. A power of nature, invisible and impalpable, harasses mankind, destroys armies,8 desolates districts and countries, slays adult man at the moment when his native land expects from him a suitable return for all the labour, trouble, and expense bestowed on him: to inquire into the nature of this poison is the object, or at least the main object, of this work. If we would rightly understand its essence and properties, it may be admitted that we ought to study carefully in the first instance its manifestations and effects; now these are tolerably well known. The most difficult part of the inquiry remains, that is, the demonstration of the essential nature of the poison or miasm giving rise to such disastrous results. All modern science leads to the conclusion that malaria, whether it originate in circumstances over which man has no control, despite every hygienic effort, or emanate from a combination of circumstances mainly caused by man himself, or be only effectual when it meets with individuals living in contempt of common sanitary precautions, must, by its material nature, be within the range of philosophical research. To Schonbein, a distinguished chemist now alive, we owe the discovery of ozone. Major Tulloch had already hinted at the doctrine that the cause of the frightful mortality in tropical countries was to be looked for in electrical conditions of the atmosphere, of whose nature we as yet are ignorant.9 Other discoveries in this direction are sure to follow at no distant period. What so obscure a short time ago as electricity? Now look at its position, at least, as a science of application! Life, it is true, is the mystery of mysteries, equally so in its origin and extinction; yet granting this to be a truth, and foreseeing in it all the difficulties of every inquiry directed to elucidate its essential nature, every reflecting mind must be struck with the remarkable discoveries of modern times, all tending to show the close alliance between the chemical and vital phenomena, an alliance wholly unknown to the most gifted of antiquity. The modern world, right or wrong, looks to chemistry for the solution of many great and important problems, the most elevated of which unquestionably is the discovery of the causes rendering certain wide-spread localities of this earth unfit for the habitation of those at least who may not claim them as their natal soil; of which they are not the aborigines.10




  




  

    




    CHAPTER III. THE ORIENTAL PLAGUE—QUESTION OF CONTAGION.



  




  A very few years ago it was the general opinion, even of the best informed, that epidemic diseases originate in atmospheric influences over which man has no control. A reservation seems, however, to have been made in respect of the Oriental, or as some term it, the African, plague, a malady the most frightful to which man is liable. Writers of the highest order traced to a damp, hot, and stagnating air, generated from the putrefaction of animal substances, and especially from the swarms of locusts, not less destructive to mankind in their death than in their lives, the fatal disease which depopulated the earth in the time of Justinian and his successors. The disease was reported to have first appeared in the neighbourhood of Pelusium, between the Serbonian bog and the eastern channel of the Nile. Thence tracing a double path it spread to the east, over Syria, Persia, and India, and penetrated to the west, along the coast of Africa, and thence to the continent of Europe. But in order to explain how it spread, it was necessary to invent another theory and add it to the first; the disease once generated, was said to spread by contagion. It is related in “The Decline and Fall of the Roman Empire,”11 that in the spring of the second year (after its first appearance), Constantinople, during three or four months, was visited by the pestilence. It did not reach the capital of the empire at once, but travelled slowly and irregularly, after the manner of modern cholera. In the admirable descriptions of the immortal historian, we can trace all the symptoms of the true Oriental plague, identical in its phenomena and effects with the sufficiently numerous visitations which have since occurred, and with that no doubt which, lately originating at Bengazzi, and spreading to Tripoli, once more threatens the European family of nations. In a damp, hot, stagnating air, observes the historian, who in his account follows Procopius, this African fever is generated from the putrefaction of animal substances, and especially from the swarms of locusts, “not less destructive to mankind in their death than in their lives.” But the ferment and putrefaction thus created scarcely accounts for the origin of the disease, and its extension north-wards into the coldest regions of Europe is inexplicable on such a hypothesis, though aided by the modern hypothesis that its propagation is due simply to the neglect of sanitary regulations, a theory now happily extended to all zymotic diseases. Passing over the question as to the contagious nature of plague, typhus, cholera, scarlatina, measles, a question still undecided, and adhering simply to facts, we are assured by Procopius, the fidelity of whose descriptions the great historian seems disposed to vouch for, that the disease always spread “from the sea coast to the inland country; the most sequestered islands and mountains were successively visited; the places which had escaped the fury of its first passage were alone exposed to the contagion of the ensuing year. The winds might diffuse that subtle venom; but unless the atmosphere be previously disposed for its reception, the plague would soon expire in the cold and temperate climates of the earth. Such was the universal corruption of the air, that the pestilence which burst forth in the fifteenth of Justinian, was not checked or alleviated by any difference of the seasons. In time, its first malignity was abated and dispersed; the disease alternately languished and revived; but it was not till the end of a calamitous period of fifty-two years that mankind recovered their health, or the air resumed its pure and salubrious quality. No facts have been preserved to sustain an account, or even a conjecture, of the numbers that perished in this extraordinary mortality. I only find that during three months, five, and at length ten thousand persons died each day in Constantinople; that many cities of the East were left vacant, and that in several districts of Italy the harvest and the vintage withered on the ground. The triple scourge of war, pestilence, and famine afflicted the subjects of Justinian; and his reign is disgraced by a visible decrease of the human species, which has never been repaired, in some of the fairest countries of the globe.”
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